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Aneurysmal dilatation of the great saphenous vein
stump after endovenous laser ablation
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Temple, Tex
Endoluminal ablation either by laser or radiofrequency energy of the great saphenous vein has become the standard therapy for
varicose veins caused by great saphenous vein insufficiency. The rapid recovery time and low complication profile are both
reasons practitioners and patients choose this treatment modality. Complications are rare and are usually minor. This report
presents a patient who presented with aneurysmal dilatation of the saphenous vein remnant, with evidence of an arteriovenous
fistula, 15 months after endovenous laser therapy. The abnormality was surgically resected and the fistula successfully ligated.
This may be the first report of the formation and treatment of a venous aneurysm with arteriovenous fistula involving the great
saphenous vein stump after endovenous laser therapy. ( J Vasc Surg 2008;48:1037-9.)Endovenous techniques are increasingly being used for
the treatment of lower extremity superficial venous insuffi-
ciency. Currently, foam sclerotherapy, endovenous radiofre-
quency ablation (RFA) and endovenous laser therapy (EVLT)
are the most widely accepted minimally invasive therapies. 1
Previous case series and a recent randomized trial have shown
similar immediate and short-term efficacy and safety between
EVLT and traditional ligation and stripping techniques of the
great saphenous vein (GSV), without reporting any major
complications.2-6 For example, Min et al,4,5 after 499 GSV
EVLT treatments, reported a common occurrence of bruising
and a “pulling” sensation along the inner thigh, but other-
wise, no major complications occurred. In addition, Timper-
man7 reported the formation of an arteriovenous fistula
(AVF) after EVLT treatment of the small saphenous vein,
which was successfully treated with endovascular coiling.7 We
report aneurysmal degeneration of the GSV stump with asso-
ciated AVF after EVLT, which was successfully treated with
surgical intervention.
CASE REPORT
A 50-year-old obese woman with diabetes, hypertension, and
a 25-year history of symptomatic varicose veins was referred to the
Division of Vascular Surgery 18 months after having successful
EVLT of the left GSV at another institution. At her original
presentation, the patient had painful bilateral varicose veins that
were greatly improved in both symptoms and appearance after
EVLT. Her initial duplex ultrasound (DUS) study confirmed
bilateral GSV reflux, with the left GSV measuring 15 mm in
maximal transverse diameter in the proximal thigh and tapering to
9.9 mm in the distal thigh.
The operative report from the EVLT procedure confirmed suc-
cessful ablation of the left GSV without complication. The EVLT was
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doi:10.1016/j.jvs.2008.05.019accomplished by using 14 W (continuous) from an 810-nm laser for
a total of 2756 J and a 196.8-second treatment time. Tumescent
anesthesia was accomplished with 170 mL of solution. This success-
fully treated a 48.5-cm segment of GSV. A DUS study was repeated at
1-month follow-up and again demonstrated an obliterated GSV,
without venous thrombosis or other abnormalities.
Fifteen months after the EVLT, the patient underwent a
computed tomography scan of the abdomen and pelvis for evalu-
ation of renal disease and was incidentally found to have a 2- 
5-cm hyperdense mass in the left groin. A DUS study confirmed
the presence of arterial waveforms through a significantly dilated
segment of the remnant GSV, raising suspicion of the formation of
an AVF as well as aneurysmal dilatation of the stump (Fig 1).
Despite the presence of the specific flow pattern identifying the
presence of an AVF, we were unable to specifically identify flow
channels as others have reported.8 The resistivity index within the
aneurysm was low, 0.05, which is characteristic of a low-flow AVF
pattern. The DUS study also demonstrated that the GSV distal to
the dilated segment was obliterated, and no thrombus was seen
within the lumen of the aneurysmal segment.
The patient was referred to vascular surgery for further man-
agement. She was asymptomatic at presentation to the vascular
surgery clinic, and the physical examination found a painless left
inguinal swelling. A magnetic resonance angiogram (MRA) that
was obtained to further evaluate the AVF (Fig 2) demonstrated
early venous phase filling of a dilated GSV remnant, measuring
1.9  5.1 cm, consistent with an AVF. No distinct communication
to the visualized arteries was identified.
The AVF was treated operatively under general anesthesia. A
longitudinal incision was made over the venous aneurysm, which
was preoperatively mapped with ultrasound. The aneurysm was
dissected free of surrounding tissues along with concurrent liga-
tion of several vascular branches. Intraoperatively, the venous
aneurysm measured 3 cm in diameter and 8 cm in length (Fig 3).
The venous remnant was transected flush with the saphenofemoral
junction. Next, the aneurysm was excised and transected distally
just above the fibrous cord remnant of the GSV. A single discrete
arterial communication was not clearly visualized during the oper-
ation. Postoperatively, the patient recovered well, with only for-
mation of a small lymphocele that resolved spontaneously.
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This case represents an unusual and potentially chal-
lenging complication after EVLT. Major complications
resulting from endoluminal saphenous vein ablation, such
Fig 1. A, Cross-sectional color-flow duplex ultrasound
aneurysm. B, Flow from the saphenofemoral junction
pulsations are demonstrated in a venous aneurysm.
Fig 2. Magnetic resonance venogram demonstrates e
remnant.as AVFs, are likely to become more prevalent as theseprocedures gain popularity among practitioners and pa-
tients and are more frequently performed.
Mechanisms by which AVFs might form in the setting
of EVLT have been proposed by a handful of authors.
ing demonstrates the size of the great saphenous vein
the aneurysmal venous remnant is shown. C, Arterial
ontrast filling of dilated left great saphenous venousimag
intoLabropoulos et al8 first described neovascularization of
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occurring within thrombus. With Duplex ultrasound, he
noted flow patterns and resistive index consistent with
AVFs within thrombosed deep and superficial veins. Fur-
thermore, multiple perivenous vessels feeding the AVFs
could be identified, though the etiology and clinical signif-
icance was uncertain.
Varnagy and Labropoulos have described a series of
patients who were examined after EVLT or RFA of the
GSV using linear array multifrequency transducers that are
capable of detecting intrathrombus recanalization and neo-
vascularization, resulting in the formation of small AVFs.8
After analyzing 170 venous ablations, they found eight
patients who had intrathrombus neovascularization dem-
onstrating flow characteristics consistent with low-volume
AVFs. The authors suggest that AVF formation likely re-
sults from thrombus that generates inflammation-mediated
recanalization and angiogenesis. No significant difference
was noted between RFA or EVLT and the occurrence of
AVF. All recognized AVFs were small and clinically insig-
nificant. Labropoulos et al,9 in a separate report, used the
aforementioned techniques to again look at the formation
of AVFs in 102 patients who had endovenous ablations (46
RFA and 56 EVLT). Five patients were noted to have small
arteries that penetrated the venous wall and formed small
(mean diameter, 2.2 mm) subclinical AVFs, which again,
were associated with thrombus within the GSV remnant.9
Others have speculated that endoluminal techniques
that use higher temperature ranges for ablation, particularly
for larger vein segments, may cause microperforations in
the vessel wall that may degenerate over time. In addition,
experienced operators propose that the laser energy should
Fig 3. Surgical exposure of left great saphenous vein aneurysm
was initiated through a longitudinal groin incision. The saphe-
nofemoral junction can be seen (arrow).be kept 100 J/cm treated; in this case, the energy was56.8 J/cm. AVF may be more common in procedures
involving the small saphenous vein due to the proximity of
the superficial sural artery in the popliteal fossa.
Although the above reports do not clearly demonstrate
a clinically significant phenomenon, they certainly propose
a mechanism by which the large aneurysm and AVF in our
patient might have formed slowly in the 15 months after
her initial procedure. This raises the possibility that other
currently subclinical AVFsmay be discovered in the years to
come. Although this patient was asymptomatic, we decided
to resect the aneurysm to avoid the need for further follow-up
or serial DUS scans assessing for enlargement or recanali-
zation of the remainder of the GSV.
We advocate the generous use of perivenous tumescent
fluid during the venous ablation to ensure adequate arterial
and venous separation, which was not accomplished in the
patient presented. We recommend infusing at least 10 mL
of tumescence per centimeter of vein to be ablated. Fur-
thermore, rigorous use of color-flow Doppler in the post-
operative follow-up of these patients is crucial.
More studies are needed to more clearly define the
prevalence of thrombosis in the GSV remnant and its
timing after endovenous ablation. Should the presence of
thrombus be directly related to the formation of AVFs,
perhaps more rigorous and long-term postprocedural
ultrasound screening should be used. Furthermore, over-
treatment of dilated venous segments with laser energy is
discouraged because of the possibility of microperforations.
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